238 55 8 A
2021 £ 8 H

w4 25y A
Control Theory & Applications

Vol. 38 No. 8
Aug. 2021

FRZeNE R iz 5) R S8 I BUEA AL 57 > 12

REPT, EEpg

(1. PEBA AR 15 820, 3T UEFH 110136; 2. ALK (5 E2E6, 10T TEBH 110819)

WE: A AT — BT ISR e R B 2R R M R, 32 H —FXGE AR 28 5] 3 ] e ms, B 2 2
FRIIEAR A ST R T A SR 79 /A 0t 7 B R AR i 2% 2 2 SN — SR RN FE 28 M sR O 0T LAY 2 R4 B 2038,
s G 4% PR IE 2R GE PR IR 22 WS T 40 5 RO AR R, 8 5 BT S A AR AR R 25 B S8 T BB IE 5Rmg, RN
JEHA b B — A [ R B TR, AR R AR R N — IRIEAR I S TR, BUE AR ) 45 4 mT LA ]
R B P AR 1 B S8, SR AN HE R AR AES B 2 M. 3E— 20 R H Barrier & A At & B BGIE B BUE A% 1 5
WS PRI SO AR e T, FRER ISR A SRS, I — AN BEBAIE B T 124 ) SR 1 AR

IR ARLRME; ATV WIURIRE; AESECN I M ST B IE

IR RSN, TE@E. IELMEEEIZ3) RAMNOERIA 2 ST 6], 2 B 5 M A, 2021, 38(8): 1265 —

1274
DOI: 10.7641/CTA.2020.00372

Double iterative optimal learning control of nonlinear
repetitive motion system

ZHU Xue-feng!'T, WANG Jian-hui?

(1. School of Information, Shenyang Institute of Engineering, Shenyang Liaoning 110136, China;
2. College of Information, Northeastern University, Shenyang Liaoning 110819, China)

Abstract: In this work, a double iterative optimal learning control strategy is proposed for a nonlinear systems with

non-parametric uncertainties and output constraints. Firstly, a class of saturated nonlinear functions is introduced, which

can not only satisfy the position constraints of the system, but also ensure that the tracking error converges to the given

neighborhood. Then, a reference trajectory self-tuning strategy is designed for the initial error of each iteration. A fixed ad-

justment time domain is set in each iteration cycle, and the reference trajectory of the next iteration is adjusted according to

the output of the last iteration. The dual iterative control structure can update the parameters of the two iterative controllers

at the same time to deal with the non-parametric uncertainties of the system. Furthermore, the convergence and stability of

the double iterative control strategy are proved by using the barrier composite energy function. Finally, an example is given

to prove the effectiveness of the control strategy.
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i‘k7i(t) = A($k)l'k7i(t) =+ F(zk, t) + Uk(t), (1)
Hik=1,2,-- - NERXE t€[0,T], T > 0N
BRI, z), = [Tk T € RN RGIRE, A(zy,)
HNERGHE, F(z,t) € RN E T AR EET
A, Uy(t) € R JHEHIHIA:
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FRZELR, Ty > Oz — MER/NIIER L
2 BRRZELRRE A IR AN I R RE [Ty, TN %
Y, TIAREEANEAE L € [0, T). BIGERIPIIEELIR
AATREARFE, VIR T RSB IEARIRENT R 2
Ui, FEIERIAIE R ZARN0. BT HI8E5R 2 2 BENLT,
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